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The title compound, [Dy(N0 3 )3(C2iH 17 N0 4 )(H 2 0) 2 ]-C2iH 17 - 
N0 4 , may be considered as an organic-metalorganic 1:1 co- 
crystal, in which the two dialdehyde molecules act as a ligand 
and as an organic moiety, respectively. The Dy m atom 
coordinates nine O atoms from the organic ligand, bidentate 
nitrate ions and water molecules, approximating a square- 
face-tricapped trigonal-prismatic geometry. The coordinated 
dialdehyde is not planar: the uncoordinated oxybenzaldehyde 
group is twisted by 39.96 (4)° from the rest of the ligand. In 
contrast, the free organic moiety is almost planar, with an 
r.m.s. deviation of 0.15 A. In the crystal, segregated stacks of 
dialdehyde are formed in the [100] direction. For the complex, 
the shortest tz-tt contact is found at 3.781 (2) A, and for the 
free ligand, at 3.785 (2) A. The crystal structure is further 
stabilized by O— H- ■ O and O— IT ■ N hydrogen bonds in 
which coordinated water molecules are the donor groups. 




Experimental 

Crystal data 

[Dy(N0 3 ) 3 (C 21 H 17 N0 4 )(H 2 0) 2 ]- 

C 2 iH 17 N0 4 
M r = 1079.27 
Triclinic, PI 
a = 7.7552 (3) A 
b = 16.1249 (8) A 
c = 17.7178 (7) A 
a = 75.531 (4)° 

Data collection 

Agilent Xcalibur Atlas Gemini 

diffractometer 
Absorption correction: analytical 

[CrysAlis PRO (Agilent, 2010); 

based on expressions derived by 



Refinement 

R[F 2 > 2a(F 2 )] = 0.030 

wR(F 2 ) = 0.066 

S = 1.05 

8436 reflections 

616 parameters 



Table 1 

Selected bond lengths (A). 



P = 85.173 (3)° 
y = 88.398 (4)° 
V = 2137.71 (16) A 3 
Z = 2 

Mo Ka radiation 
,Lt = 1.84 mnT 1 
T = 136 K 

0.43 x 0.26 x 0.12 mm 



Clark & Reid (1995)] 
T min = 0.599, T max = 0.816 
15907 measured reflections 
8436 independent reflections 
7464 reflections with / > 2<t(7) 
R in . = 0.034 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.95 e A~ 3 

Ap mi „ = -0.88 e A~ 3 



Dyl-Ol 


2.435 (2) 


Dyl-OlO 


2.443 (2) 


Dyl-05 


2.327 (2) 


Dyl-Oll 


2.429 (2) 


Dyl-06 


2.320 (2) 


Dyl-013 


2.460 (2) 


Dyl-07 


2.410 (2) 


Dyl-014 


2.403 (2) 


Dyl-OS 


2.437 (2) 







Related literature 

For the X-ray structure of the free ligand and other rare-earth 
complexes based on this ligand, see: Rodriguez De Luna et al. 
(2010). For isotypic complexes, see: Garza Rodriguez (2010). 
For the nomenclature of 9-coordinated metal centers, see: 
IUPAC (2005). 



Table 2 

Hydrogen-bond geometry (A, °). 



D — 


H- ■ A 




D-H 


H- ■ A 


D-A 


D-H- - A 


05 


-H51-- 


■Nl' 


0.76 (4) 


1.97 (4) 


2.724 (3) 


173 (4) 


OS 


-H52- ■ 


■012" 


0.73 (3) 


2.19 (4) 


2.907 (3) 


168 (4) 


06 


-H61-- 


•04 ffi 


0.71 (3) 


2.10 (3) 


2.797 (3) 


169 (4) 


06 


-H62- ■ 


■NSl" 1 


0.86 (3) 


1.86 (4) 


2.712 (3) 


177 (3) 



Symmetry codes: (i) — x, —y + 1, — z; (ii) x — 1, y, z\ (iii) x,y — 1, z. 



Data collection: CrysAlis CCD (Agilent, 2010); cell refinement: 
CrysAlis CCD (Agilent, 2010); data reduction: CrysAlis RED 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008): 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008): 
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molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury 
(Macrae et al, 2008); software used to prepare material for publica- 
tion: SHELXTL. 

The authors thank the PAICyT program (Programa de 
Apoyo a la Investigation Cientffica y Tecnologica), Univer- 
sidad Autonoma de Nuevo Leon, for supporting this work 
(project No. CE 600-10). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VN2050). 
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Diaquatris(nitrato-/c 2 O r O f ){2,2'-[pyridine-2,6-diylbis(methylene- 
oxy)]dibenzaldehyde-/f0 1 }dysprosium(lll)-2,2'-[pyridine-2,6-diylbis(methylene- 
oxy)]dibenzaldehyde (1/1) 

Sara Luisa Rodriguez de Luna, Perla Elizondo, Sylvain Bernes, Marcos Flores-Alamo and Leyda 
E. Lopez 

Comment 

Lanthanides {Ln) are well known for giving high and rather unpredictable coordination numbers, in the range 8 to 12. For 
example, in the case of O-donor ligands, the coordination sphere may be completed by water molecules. Such 
modifications are reflected in the flexible coordination geometry of these complexes, which, in turn, has consequences on 
the physical properties characteristics of these metals. 

While working on the synthesis of an isotypic series of Ln m complexes with photoluminescent properties (Rodriguez De 
Luna et ah, 2010), we realised that, occasionally, a by-product crystallized with the desired complex, although elemental 
analysis systematically matched the expected formula. The desired complex had formula [Z,« m Z,2(N03)3(H20)2] where L is 
a monodentate dialdehyde ligand, 2,2'-[pyridine-2,6-diyl-bis(methyleneoxy)]dibenzaldehyde, giving a coordination 
number of 10 for the metal. This compound crystallizes readily in space group Cllc. The crystallographic analysis 
revealed that the by-product, which crystallizes in space group PI, is isoformular, although the coordination number is 
reduced to 9, because one L ligand, present in the asymmetric unit, is not coordinated to the metal. The resulting formula 
is then [Z,« ln Z(N03)3(H 2 0)2].^, which may be seen as an organic-metalorganic system. 

So far, we have detected the presence of this new complex with Ln = Ho m , Tb ra and Dy m , on the basis of unit-cell 
parameters (Garza Rodriguez, 2010). The X-ray characterization is however complicated by the very low yield and the 
poor quality of single crystals we have obtained. The present report is for Ln = Dy m , which gave a suitable refinement. 

The asymmetric unit contains one complex and one free ligand (Fig. 1). The Dy m atom is bonded to the monodentate L 
ligand, three bidentate nitrate ions, and two water molecules, forming nine Dy — O bonds in the range 2.320 (2)-2.460 (2) 
A. The resulting coordination geometry approximates a square-face-tricapped trigonal prismatic polyhedron (polyhedral 
symbol in the IUPAC nomenclature: TPRS-9; IUPAC, 2005), with distortions from the ideal Do, symmetry induced by the 
nitrate bite angles (Fig. 1, inset). The organic ligand is not planar, and the peripheral ring, C15---C21/03/04 is twisted by 
39.96 (4)° from the rest of the ligand. The free ligand is more planar, and presents a conformation reminiscent of that 
observed in the crystal structure of pure L (Rodriguez De Luna et ah, 2010). 

The crystal structure features segregated stacks for organic and metalorganic moieties (Fig. 2). The free organic 
molecules are stacked in the [100] direction with wtz interactions between pyridine rings in the range 3.785 (2)- 
4.528 (2) A. Because of the deviation from planarity of the whole molecule, benzaldehyde rings are less engaged in tt--k 
interactions, with centroid-to-centroid separations in the range 4.139 (3)— 5. 156 (3) A. L ligands bonded to the metals also 
interact in the same direction, and the most favorable n— k separation is found at 3.781 (2) A. 
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Experimental 

The title compound was obtained by mixing 2,2'-[pyridine-2,6-diyl-bis(methyleneoxy)]dibenzaldehyde (L, 50 mg in 15 
ml of acetonitrile) and Dy(N03)3.5H 2 0 (100 mg in 2 ml of acetonitrile), at room temperature. The mixture was refluxed 
for 5 h and then cooled to room temperature. After evaporation of the solvent, a few crystals of the complex were 
collected. 

Refinement 

C-bound H atoms were placed in idealized positions, with C — H bond lengths fixed to 0.95 (aromatic CH) or 0.99 A 
(methylene CH 2 ). In the case of coordinated water molecules, H atoms were clearly detected in a difference map, and 
refined freely. Final O — H bond lengths span the range 0.71 (3)-0.86 (3) A. Isotropic displacement parameters for H 
atoms were calculated as £/i S0 (H) = 1.2 ^(carrier atom). 

Computing details 

Data collection: CrysAlis CCD (Agilent, 2010); cell refinement: CrysAlis CCD (Agilent, 2010); data reduction: CrysAlis 
RED (Agilent, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al, 
2008); software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 




Figure 1 

ORTEP-\ike view of the asymmetric unit, with displacement ellipsoids for non-H atoms at the 50% probability level. The 
inset represents the TPRS-9 polyhedron formed by coordinated O atoms. On the left, the actual coordination is 
represented, which compares well with the ideal D 3 1, polyhedron on the right, depicted in the IUPAC red book (IUPAC, 
2005). 
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Figure 2 

A part of the crystal structure, showing how L ligands interact in the crystal. Free L molecules (blue) form stacks 
separated from coordinated L molecules (green). All H atoms have been omitted for clarity. 



Diaquatris(nitrato-ftr 2 0,0'){2,2'-[pyridine-2,6- diylbis(methyleneoxy)]dibenzaldehyde-K0 1 }dysprosium(lll)- 
2,2'-[pyridine-2,6-diylbis(methyleneoxy)]dibenzaldehyde (1/1) 



Crystal data 

[Dy(N0 3 )3(C 21 H 17 N04)(H 2 0) 2 ]-C 21 H 17 N04 

M r = 1079.27 

Triclinic, PI 

Hall symbol: -P 1 

a = 7.7552 (3) A 

b= 16.1249 (8) A 

c= 17.7178(7) A 

a = 75.531 (4)° 

p= 85.173 (3)° 

y = 88.398 (4)° 

V= 2137.71 (16) A 3 



Z=2 

P(000) = 1086 

A =1.677 Mgm- 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6816 reflections 

61 = 3.4-26.0° 

fi = 1.84 mnr 1 

r= 136 K 

Irregular, colourless 

0.43 x 0.26 x 0.12 mm 
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Data collection 

Agilent Xcalibur Atlas Gemini 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 10.4685 pixels mm' 1 
<p and m scans 

Absorption correction: analytical 
[CrysAlis PRO (Agilent, 2010); based on 
expressions derived by Clark & Reid (1995)] 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2(7(^)1 = 0.030 

wRiF 2 ) = 0.066 

S = 1.05 

8436 reflections 

616 parameters 

0 restraints 

0 constraints 

Primary atom site location: structure-invariant 
direct methods 



7^ = 0.599,7^ = 0.816 
15907 measured reflections 
8436 independent reflections 
7464 reflections with I > 2a(I) 
^ = 0.034 

#max = 26.1°, 6? m j n = 3.4° 

h = -9^9 
Jt = -19— *19 
/ = -20-»21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F 2 ) + (0.02 IP) 2 + 0.3 17 IP] 

where P = (F 2 + 2F 2 )I?> 
(A/<r) max = 0.001 
Ap max = 0.95 e A" 3 
Ap mm = -0.88 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II *IIJ 


Dyl 


0.314191 (17) 


0.208885 (9) 


0.209569 (8) 


0.01740 (6) 


01 


0.3943 (3) 


0.27312 (13) 


0.07188 (12) 


0.0234 (5) 


02 


0.2481 (3) 


0.50508 (13) 


-0.02862 (12) 


0.0256 (5) 


03 


-0.1020 (3) 


0.86057 (13) 


0.08702 (12) 


0.0264 (5) 


04 


0.0259 (3) 


0.97127(14) 


0.24948 (13) 


0.0313 (5) 


Nl 


0.0247 (3) 


0.69668 (15) 


-0.00696 (14) 


0.0161 (5) 


CI 


0.3563 (4) 


0.3456 (2) 


0.03692 (18) 


0.0211 (7) 


H1A 


0.2981 


0.3812 


0.0665 


0.025* 


C2 


0.3930 (4) 


0.38191 (18) 


-0.04627 (17) 


0.0165 (6) 


C3 


0.4822 (4) 


0.3355 (2) 


-0.09437 (18) 


0.0207 (7) 


H3A 


0.5236 


0.2795 


-0.0722 


0.025* 


C4 


0.5106 (4) 


0.3703 (2) 


-0.17365 (19) 


0.0259 (7) 


H4A 


0.5723 


0.3388 


-0.2060 


0.031* 


C5 


0.4485 (4) 


0.4517 (2) 


-0.20566(19) 


0.0279 (8) 


H5A 


0.4674 


0.4754 


-0.2604 


0.033* 


C6 


0.3594 (4) 


0.4993 (2) 


-0.15972 (19) 


0.0245 (7) 


H6A 


0.3174 


0.5551 


-0.1826 


0.029* 


C7 


0.3324 (4) 


0.46446 (19) 


-0.07995 (18) 


0.0194 (7) 


C8 


0.1760 (4) 


0.58838 (18) 


-0.05739 (18) 


0.0210 (7) 


H8A 


0.0827 


0.5856 


-0.0915 


0.025* 


H8B 


0.2663 


0.6278 


-0.0883 


0.025* 


C9 


0.1047 (4) 


0.61991 (18) 


0.01229(17) 


0.0164 (6) 


C10 


0.1242 (4) 


0.57589 (19) 


0.08854 (18) 


0.0208 (7) 


H10A 


0.1813 


0.5218 


0.1000 


0.025* 


Cll 


0.0588 (4) 


0.6122 (2) 


0.14780 (18) 


0.0240 (7) 
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T T 1 1 A 

H11A 


0.0693 


0.5830 


A AAA 

0.2009 


A A1 A sfc 

0.029* 


G12 


r\ ni^n / /I \ 

-0.0220 (4) 


A /"A 1 1 /I \ 

0.6911 (2) 


A 1 1A11 /1 0\ 

0.12971 (18) 


A AH 1 / 1 \ 

0.0221 (7) 


TJ 1 <-) A 

H12A 


a a^/cq 
—0.0668 


A *7 1 71 

0. / I / I 


A 1 AA 

0.1699 


A A17* 

0.02 r 


C13 


—0.0365 (4) 


A T2 1 /I C /I 0\ 

0./3145 (18) 


A ACO 1 A /1 0"\ 

0.05210 (1 /) 


A A 1 *7C 

0.01 /5 (6) 


C14 


a i in / /i \ 
-0.1237 (4) 


A oniA / 1 0\ 

0.81730 (18) 


A AH/I /I /1 T\ 

0.02744 (17) 


A A 1 O C //C\ 

0.0185 (6) 


H14A 


a a/caa 

— 0.0699 


A OCA1 

0.8503 


A AO J C 

—0.0235 


A AO O * 

0.022* 


H14B 


-0.2482 


A O 1 A 1 

0.8101 


A A111 

0.0222 


A AH A 

0.022* 


C15 


A 1 COO //1\ 

—0.1588 (4) 


A A J 1 1 1 / 1 A A 

0.94333 (19) 


A ATjCC /I / 1 0\ 

0.0/654 (18) 


A AO 1 1 SH\ 

0.0213 (/) 


L16 


A 1 /I A A / A \ 

-0.2499 (4) 


A AO/CA /1\ 

0.9860 (2) 


0.01378 (19) 


A All A SH\ 

0.0230 (7) 


H16A 


—0.2 /43 


A AC O/C 

0.9586 


A AO C*7 

—0.025 / 


A AO O * 

0.028* 


C17 


A OA/1/' / A\ 

-0.3046 (4) 


1.0697 (2) 


A A AAA 

0.0099 (2) 


a ai r 1 /n\ 

0.0261 (7) 


HI /A 


A J £LC\ 
"0.3662 


1 AAAC 

1 .0995 


A A J O A 

—0.0330 


A A1 1 * 

0.03 1* 


C18 


a 0*7 1 A i A\ 

— O.z / 14 (4) 


111 A/i /oa 
1.1 1U4 (Z) 


A A/C^A /o^ 
0.0669 (2) 


A AO A 1 /OA 

0.0291 (8) 


T T 1 O A 

H18A 


A 1 1 1 A 

-0.3119 


1 1 /"71 

1.1672 


A A/"-) A 

0.0639 


A AT C 5k 

0.035* 


ci9 


A 1 TOO ( A\ 

—0.1 /88 (4J 


1 A/C70A /1 A\ 

1.06 /80 (19) 


A 100JO ( \ A\ 

0.12838 (19) 


A AO A C /"7\ 

0.0245 ( /) 


T T 1 A A 

H19A 


A 1 CCA 

—0.1550 


1 AAC A 

1.0959 


A 1 £H C 

0.1675 


A AlAsts 

0.029* 


C20 


A 1 1 C\£. i A\ 

—0.1196 (4) 


A AO /I OO / 1 A\ 

0.98422 (19) 


A 11/111 /1 0\ 

0.13412 (18) 


A AOAO SH\ 

0.0202 (/) 


/~<1 i 

C21 


A AH/I { A\ 

—0.0134 (4) 


A A/1 1 A C~)\ 

0.9414 (2) 


A 1 A£TC /1 A\ 

0.196/5 (19) 


A AO/C 1 SH\ 

0.0261 (/) 


t ti 1 a 

H21A 


0.0286 


A O O C C 

0.8855 


A 1 AzTI 

0.1963 


A A1 1 sts 

0.031* 


U5 


0.04/5 (3) 


A O J *7 /I A / 1 CA 

0.24 /40 (15) 


A 1 C AO A ( 1 /I \ 

0.15929 (14) 


A A0 11 /C\ 

0.0233 (5) 


TJ C 1 

MM 


a ao/c m a 
O.Ozo (4) 


A OCO /OA 

0.Z59 (2) 


a in /i\ 
0. 1 1 / (Zj 


A AOO* 

0.0Z8* 


H52 


a non //1\ 
—0.029 (4) 


AO/1/1 /OA 

0.244 (2) 


A 1 C7 ZO\ 

0.18/ (2) 


A AO O* 

0.028* 


1)6 


A 1 1 1 1 /I \ 

0.1312 (3) 


A 11111 

0.11311 (14) 


A 1A1/T1 /11\ 

0.29763 (13) 


A A1A/C /C\ 

0.0206 (5) 


H61 


A AAO /CA 

0.092 (5) 


A A*7A ZO\ 

0.0/9 (2) 


A O O/C ZO\ 

0.286 (2) 


A AO C * 

0.025* 


rioz 


A 1 CA f A\ 

0.150 (4) 


A AA*7 /0\ 

0.09 / (2) 


a 1/1/: 

0.346 (z) 


A AOC* 

0.0Z5* 


N2 
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0.0277 (6) 
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A AO C A /C\ 

U.025U (5) 


U14 


U.28oo (j) 


A 1 AA£Q A 1\ 


A 1 10£ 1 A OA 

U.liyol (12) 


U.U242 (5) 


Ul j 


U.4164 (3) 


— U.Uzj /3 (1 jJ 


A 1 £.A A A i \1\ 
U.1D444 (1 J) 


A Aim /'^A 

U.U3U1 (3) 


DM 


A O //I \ 

U.6U68 (4) 


U.642U4 (18J 


U.5 / 161 (1 /) 


AAC OA ZO\ 

U.U58U (8) 


052 


A /I A A 1 /I \ 

0.4043 (3) 


A 0C700 /1 /I \ 

0.85788 (14) 


A /1CAT1 /IIX 

0.45072 (13) 


A ATA1 /f\ 

0.0301 (5) 


U5.3 


A AT2 /I /1\ 

—0.0234 (3) 


1.2151 / (14) 


U.5 J /23 (13) 


A A*5 1 1 f£\ 

U.U331 (6) 


U54 


—0.1 /4 / (3) 


1.2/365 (19) 


U. /36U1 (16) 


A AC 1 O ZO\ 

U.U518 (8) 


N51 


0.1880 (3) 


1 ACT/"C / 1 C\ 

1.05765 (15) 


A /If 1 1 1 /1/1\ 

0.45113 (14) 


A A 1 "7 A /C\ 

0.0179 (5) 


C51 


U.5413 (5) 


U. /U5U (2) 


U.5331 (2) 


U.U361 (9) 


H51A 


0.4657 


0.7376 


0.5597 


0.043* 


C52 


0.5697 (4) 


0.7354 (2) 


0.4473 (2) 


0.0274 (8) 


C53 


0.6692 (5) 


0.6861 (2) 


0.4054 (2) 


0.0374 (9) 


H53A 


0.7203 


0.6341 


0.4326 


0.045* 


C54 


0.6948 (5) 


0.7116(3) 


0.3246 (2) 


0.0444 (10) 


H54A 


0.7638 


0.6778 


0.2966 


0.053* 
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C55 


A £ 1 A /I { Z\ 

0.6194 (5) 




A 10£1 ZO\ 

0. 1605 (2) 


A IOC f ZO\ 

0.2o33 (2) 


A A"5 /TC td\ 

0.0365 (9) 




H55A 


0.6358 




0.8036 


A O A A 

0.2300 


0.044* 




C56 


0.5196 (4) 




0.8369 (2) 


0.3254 (2) 


A AO O C ZO\ 

0.0285 (8) 




H36A 


0.46s 1 




A OOOC 


a oao - /; 
0.29/6 


A A^ A * 

0.034* 




C3 / 


A A A/C 1 t A \ 

0.4961 (4) 




noin /o\ 
0.8113 (2) 


A /1A/TAA /1A\ 

0.40600 (19) 


A A0 1 A {H\ 

0.0239 (/) 




C58 


A O O /"^ S A\ 

0.3267 (4) 




A ATTI A / 1 A\ 

0.93714 (19) 


0.41339 (18) 


A AO 1 A SH\ 

0.0219 (7) 




H3oA 


0.2264 




0.926/ 


0.3s61 


A AO£* 

0.026* 




H58B 


0.4114 




0.9726 


0.3745 


A AO f ik 

0.026* 




Lo9 


u./oyi (4j 




A flOTl/1 i \ A\ 


U.4 /oil (1 /J 


A A1 QO (£\ 

U.Uloz [p) 




C60 


A O A A / /I \ 

0.2996 (4) 




A A A OA /O \ 

0.9489 (2) 


A COO") /10\ 

0.55383 (18) 


A AIT) SH\ 

0.0223 (7) 




H60A 


A o. C^T 

0.336/ 




0.8932 


0.3099 


A AO*7* 

0.02 r 




Col 


A ^ A ( A\ 

0.2436 (4J 




A AAC 1 ZO\ 

0.993 1 (I) 


0.60/31 (lo) 


A AO A H SH\ 

0.024/ (/) 




H61A 


0.2641 




A AT1 /I 

0.9734 


0.6610 


A AO Ask 

0.030* 




C62 


0.1645 (4) 




1 A T) A /O \ 

1.0730 (2) 


A C OO 1 C /10\ 

0.58215 (18) 


A AOO/" /H\ 

0.0226 (7) 




H62A 


a 1 o o /i 
0.1284 




1 1 AiCO 

1.1062 


A jC 1 O 1 

0.6181 


A AOO"* 

0.02 /* 




C63 


0.1363 (4) 




1 1 AO C A / 1 A\ 

1.10230 (19) 


A C AO / 1 0"\ 

0.303 Id (1 /) 


A A 1 HQ SlZ\ 

0.01 /o (6) 




C64 


A ACTA / /I \ 

0.0520 (4) 




1 1 OT1£ / 1 A\ 

1.18726 (19) 


A AH W OH / 1 0\ 

0.47187 (18) 


A AOO/d SH\ 

0.0226 (7) 




H64A 


A 1 1QO 

0.1 Jee 




1.2290 


A A A 1 C 

0.4415 


A AO"7* 
0.02 /* 




H64B 


A AO 1A 

-0.0379 




1.1812 


0.4372 


A AO Hik 

0.027* 




C65 


a none sa\ 

— 0.0o93 (4 j 




1 OAC"7 ZO\ 

1.295 / (2) 


A OT1 ZO\ 

0.32 / 1 (2) 


A AOAC SO\ 

0.0303 (5) 




C66 


-0.1002 (6, 




1 "J coo /o\ 

1.3522 (2) 


A yl C /. A ZO\ 

0.4560 (2) 


0.0495 (11) 




H66A 


—0.0390 




1 ^ 1 "7 1 

1.33 / 1 


A A AAO 

0.4092 


A ACA* 

0.059* 




C67 


A 1 Til /A\ 

-0.1727 (9, 




1.4322 (3) 


A A CO A /I \ 

0.4539 (3) 


A AAA /0\ 

0.099 (2) 




T T/ 7 A 

Ho /A 


A 1 OAA 

—0.1509 




1 /I "70 C 

1.4 /23 


A -1 AC A 

0.4050 


A 1 1 O* 

0.1 lo^ 




Coo 


—{J.ZjjZ (9, 




1 .4341) (3J 


A CO 1 A (A\ 

U.jzly (4) 


A 1 AC /ON 

U.1U3 (2) 






U.ZoO 1 






0. Q1 
W.J 1 V 1 


U. 1ZO 




C69 


-0.2182 (6) 




1.3984 (3) 


0.5933 (3) 


0.0601 (13) 




H69A 


-0.2561 




1.4151 


0.6398 


0.072* 




C70 


-0.1479 (4) 




1.3182 (2) 


0.5976 (2) 


0.0332 (8) 




C71 


-0.1374 (4) 




1.2578 (3) 


0.6730 (2) 


0.0374 (9) 




H71A 


-0.0982 




1.2014 


0.6732 


0.045* 




Atomic displacement parameters (A 2 ) 




U n 


jjii 


U 33 






IP 


Dyl 


0.01950(8) 


0.01749 (9) 


0.01499 (8) 


0.00244 (6) 


-0.00209 (6) 


-0.00368 (6) 


01 


0.0267 (11) 


0.0203 (12) 


0.0201 (12) 


0.0047 (10) 


-0.0035 (10) 


0.0006 (9) 


02 


0.0428 (13) 


0.0166(11) 


0.0159(11) 


0.0112(10) 


0.0027 (10) 


-0.0040 (9) 


03 


0.0444 (14) 


0.0177(12) 


0.0212(12) 


0.0081 (10) 


-0.0105 (10) 


-0.0107(10) 


04 


0.0441 (14) 


0.0335 (14) 


0.0193 (12) 


-0.0114(11) 


0.0020(11) 


-0.0122(10) 


Nl 


0.0185 (12) 


0.0154(13) 


0.0158 (13) 


0.0002 (10) 


-0.0013 (10) 


-0.0062 (11) 


CI 


0.0221 (16) 


0.0213 (17) 


0.0204 (17) 


0.0013 (13) 


0.0009(13) 


-0.0069 (14) 


C2 


0.0163 (14) 


0.0161 (15) 


0.0161 (16) 


-0.0004 (12) 


0.0028 (12) 


-0.0036 (12) 


C3 


0.0202 (15) 


0.0203 (16) 


0.0231 (17) 


0.0006 (13) 


0.0013 (13) 


-0.0089 (14) 


C4 


0.0267 (17) 


0.0289 (19) 


0.0245 (18) 


0.0006 (15) 


0.0077 (14) 


-0.0145 (15) 


C5 


0.0331 (18) 


0.033 (2) 


0.0169(17) 


-0.0031 (15) 


0.0046 (14) 


-0.0064(15) 


C6 


0.0295 (17) 


0.0226 (17) 


0.0194(17) 


0.0033 (14) 


0.0037 (14) 


-0.0035 (14) 


C7 


0.0221 (15) 


0.0179(16) 


0.0193 (16) 


-0.0020 (13) 


0.0011 (13) 


-0.0070(13) 


C8 


0.0279 (16) 


0.0150(16) 


0.0186(16) 


0.0029(13) 


-0.0007 (13) 


-0.0022 (13) 


C9 


0.0179(14) 


0.0174(16) 


0.0152(15) 


-0.0031 (12) 


0.0012 (12) 


-0.0070(12) 
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C1U 


A (m/: /i /;A 

U.U2 /o (16) 


AA1/1/1 /1 /CA 

U.U144 (16) 


A AOAO /1 OA 
U.U2U / (1 /) 


A AAO 1 /1 OA 

U.UU21 (13) 


a nn/1 /1 /i A 
— U.UU61 (14) 


A AA/1 A 
— U.UU4U 


(13) 


Cll 


a mn / 1 oa 
U.U33 / (lo) 


A AOOO / 1 OA 

U.U230 (lo) 


A A 1 C A / 1 /Z\ 

U.U16U (16) 


A AAA/T /1 CA 

U.UUU6 (ID) 


A AA/C 1 / 1 A A 
— U.UU61 (14) 


A AA/TO 
— U.UU63 


(14) 


C12 


A AOOO / 1 /:A 

U.Uz / / (16) 


A AOOO / 1 OA 

Kj.yjlli (1 /) 


A A 1 A A / 1 OA 
U.U19U (1 /) 


A AAOO /1 /1A 

U.UU22 (14) 


A AAAC / 1 /I A 

—U.UUUD (14) 


A A 1 AO 
— U.U1U / 


(14) 


CI J 


A A1 OO /1 c\ 
U.Uloz (ID) 


A A 1 O/l /1 /CA 

U.U1o4 (16) 


A A 1 0£ /1 £A 

U.U1 /6 (16) 


A AA1 £ /1 OA 

— U.UU16 (12) 


A AAOC /1 OA 

— U.UU3D (13) 


A AAOA 
U.UU /U 


/'ION 

(13) 


/~i 1 /I 
C14 


a no/1 /i /1 /;a 
U.UZ44 (16) 


A A 1 OO / I /CA 

U.Ulo / (16) 


A A 1 C 1 /1 CA 

U.U1D 1 (ID) 


A AAOO /1 OA 

U.UU3y (13) 


A AAOO /1 OA 

— V.<J<J iy (13) 


A AAOO 

— u.uuoy 


(13) 


ClD 


a ao /i /: /1 /;a 
U.U246 (16) 


A A 1 OA / 1 ZTA 
U.U1 /U (16) 


A AOOO / 1 OA 

v.vZZA (1 /) 


A A AAO / 1 O A 

U.UUU2 (13) 


A AAC C /1 A A 

U.UUDD (14) 


A AAO A 
— U.UU/4 


(13) 


/~i i ^ 

C16 


A AOOO / 1 /CA 

U.U232 (16) 


A AO O C / 1 TA 

0.U235 (17) 


A AOO A / 1 OA 

U.023U (17) 


A A AAO / 1 A \ 

U.UU08 (14) 


A A A 11 / 1 /I A 

-0.0011 (14) 


A aao/: 

-0.UU76 


(14) 


CI / 


A AOO/: / 1 /:A 

U.U236 (16) 


A AO/l£ /1 OA 

U.U246 (lo) 


A AO A A / 1 AA 

u.u2y4 (iy) 


A AAO O / 1 A A 

O.UvZis (14) 


A AA10 /1CA 
0.UU1 / (ID) 


a aa/:o 
— U.UU6/ 


(15) 


Clo 


A mTH /1 OA 

U.UZ /U (1 /) 


A A 1 OT /1 ^A 

u.uiy / (1 /) 


A A/1 1 /OA 

U.U41 (2) 


A AA1 C /1 /I A 

U.UU1D (14) 


A AAAO /1 £A 

U.UU62 (16) 


A A1 1 1 
— U.U1 1 1 


,16) 


fin 

ciy 


a ao /i /: / 1 /:a 
U.U246 (16) 


A AOOO / 1 7\ 
U.U220 (1 /) 


A AO O/Z / 1 AA 

U.U2o6 (iy) 


A AAC C / 1 /I A 
— U.UUDD (14) 


A AAOO / 1 A A 
U.UU /y (14) 


A All/ 

— U.U136 


(15) 


C2U 


A mi 1 n c\ 
U.U231 (ID) 


A AOA1 /1 £\ 

U.U2U1 (16) 


A A1 OO /1 /;a 

U.U1 / / (16) 


A AAO/; /1 OA 

-U.UU36 (13) 


A AA/;0 /1 OA 

U.UU63 (13) 


A AAOO 

— U.UU/o 


(13) 


C21 


A /I 0\ 

U.Ujjz (lo) 


A AO A O / 1 OA 

U.U243 (lo) 


A AO 1 A / 1 OA 

U.U2 iy (IB) 


A AAO A / 1 CA 

— U.UU3y (ID) 


A AA/1 /I / 1 CA 
U.UU44 (ID) 


A AAAO 

— u.uuy3 


(15) 


/^c 


A AO 1 A /1 OA 

u.uziy (iz) 


A AOOO /1 OA 

U.Ujjz (13) 


A A1 OO /1 OA 
U.VlJlZ (12) 


a nn/i /1 aa 
U.UU63 (1U) 


A AAA1 /I AA 
— U.UUU1 (1U) 


A AAOO 
— U.UU3 / 




U6 


A AOOO /1 OA 

U.Uz 1 Z (12) 


A AOlO /10A 

U.U21o (13) 


A A100 /11A 
U.U13 / (11) 


A AAO A / 1 AA 

-U.UUi^ (1U) 


A AAO A / 1 AA 

—U.UvZ^ (1U) 


A AAC O 


(10) 


XTO 

N2 


A A'} "7A / 1 /:A 
U.U3 /U (16) 


A AOTO / 1 H\ 

U.U2 11 (1 /) 


A H1 (1/ /1CA 

U.Uiy6 (ID) 


A AAOO / 1 O A 
UVUZZ (13) 


A AA 1/1 /1 O A 

— U.UU14 (13) 


A AAOO 

—u.uu / / 


(13) 


XTO 

JN3 


A AO AC / 1 /I A 

U.UzUD (14) 


A AO/CO / 1 CA 

U.UZ62 (ID) 


A AO CO / 1 ZCA 

v.vZDi (16) 


A AA A O / 1 O A 
U.UU43 (12) 


A AA/1C /10A 

— U.UU4D (12) 


a aa/:o 
— U.UU62 


(12) 


XT A 

JN4 


A AOAO /1 CA 

U.U3U2 (ID) 


A A1 OQ /1 CA 

u.uiys (id) 


A A1 OA /1 /I A 

U.U1 /U (14) 


A AAOO /1 OA 

U.UU22 (12) 


A AAOO /1 OA 

U.UU3y (12) 


A AA/1 C 

— U.UU4D 


(12) 


U / 


A ninn /1 OA 

u.ujyy (i j) 


A AOOO /1 OA 

U.U23 / (12) 


A AOAO /1 OA 

U.U2Uy (12) 


A AA/1 C /1 AA 

-U.UU4D (1U) 


A AACC /1 1 A 

U.UUDD (11) 


a aa/;a 
— U.UU6U 


(10) 


Uo 


A AO 1 /: /I 1\ 

U.U316 (12) 


A AO AA / 1 O A 

U.U2Uy (12) 


A AOAC /10A 

U.U2UD (12) 


A AAAC / 1 AA 

— U.UUUD (1U) 


A A A AO / 1 AA 

— U.UUU/ (1U) 


A AA 1 1 
— U.UU1 1 


(10) 


/^o 

uy 


A AOO /OA 

U.U/ / (z) 


A AO A A /1 /I A 

U.U24U (14) 


A A/1 A/1 /1 AA 

U.U4U4 (16) 


A A1 £A /1 A \ 

U.U164 (14) 


A AA/IO /1 /I A 

U.UU43 (14) 


A A1 1 O 

— U.U1 12 


( 1 o 1 * 

(12) 


A1/1 

U1U 


A A0O1 /1 OA 

U.Uz / 1 (lz) 


A AO 10 /1 OA 

U.U3 12 (13) 


A A 1 CO /1 OA 

U.UlDo (12) 


A AA1 0/1 AA 

—O.VviZ (1U) 


A AA1 £ /OA 

—u.uu 16 (y) 


A AAOO 

— u.uu2y 


(10) 


Ull 


A AO AO /1 1 A 

u.uzuz (ii) 


A AOOO /1 OA 

U.OMI (13) 


A A 1 o/; / 1 OA 

U.U1 lb (12) 


A AA1 O /1 AA 

V.UvlZ (1U) 


A AAAA /OA 

—u.uvw (y) 


A AACC 

—U.UUDD 


(10) 


U12 


A AO AO / 1 O A 

U.UZUo (lz) 


A A"7 1 C / 1 AA 

u.u/iD (iy) 


AAOCO /1CA 
U.U3D / (ID) 


A AA 1 O /1 OA 

—v.vvlZ (12) 


A AAO A / 1 1 A 

—u.uu /y (ii) 


A A 1 O O 

— U.U12o 


(14) 


1 0 


A AOO"0 /1 OA 

U.UZ /Z (lz) 


A AO£C /1 OA 

U.U26D (12) 


A AOOO /1 OA 

U.U220 (12) 


A A A£ 1 /1 AA 

U.UU61 (1U) 


A AA/1 O/l AA 

— U.UU4/ (1U) 


A AAOA 

— u.uuyu 


(10) 


^1/1 
U14 


A A0/1A /1 OA 

U.U34y (lz) 


A AO 10 /1 OA 

U.U212 (12) 


A A1 £1 /1 1 A 

U.U161 (11) 


A AAOl /1 AA 

U.UU/1 (1U) 


a nn/1 /1 aa 
— U.UU61 (1U) 


A AAO 0 

— U.UU33 


(9) 


A1 f 

CUD 


A A/1 /I C / 1 /I A 

U.U44D (14) 


AA1"71 /10A 
U.U1 / 1 (12) 


A AOAO / 1 O A 

u.vZyi (13) 


A A A A C / 1 AA 

U.UU4D (1U) 


A A A 10 / 1 1 A 
U.UU12 (11) 


A aao/: 

— U.UU86 


(10) 


Af 1 

UM 


A AO/1 /OA 

U.U84 (2) 


A A A £0 / 1 OA 
U.U463 (1 /) 


A A/1 AC / 1 OA 
U.U4UD (1 /) 


A AO C C / 1 OA 

U.U3DD (1 /) 


A A 1 OA / 1 /CA 
— U.U1 /y (16) 


A AACO 

— U.UUD3 


(14) 


UD2 


A A/IOC /1 /lA 

U.U43D (14) 


A AO A A /1 OA 

U.U244 (12) 


A AOAO /1 OA 

U.U2U0 (12) 


A A1 C/1 /1 1 A 

U.U1D4 (11) 


A AAA/C /1 1 A 

— U.UUU6 (11) 


A AA/1 O 

— u.uu4y 


(10) 


UD3 


A ACOO /1 CA 

U.UDj / (ID) 


A AOCA /1 OA 

U.U2DU (13) 


A AO 1 C /1 OA 

U.U21D (13) 


AA100 /11A 

U.U130 (11) 


A AAOO /1 1 A 

U.UU22 (11) 


A A 1 A/1 

— U.U1U4 


(10) 


/~\c/i 
U54 


A A/I C 1 / 1 /:A 

U.U4D1 (16) 


A AO/1 /OA 

U.Uo4 (2) 


A A/I AO / 1 OA 

U.U4U2 (1 /) 


AA1/TO /1CA 
U.U160 (ID) 


A AA/1 O / 1 O A 

— U.UU43 (13) 


-0.0427 


(16) 


XTC 1 

NDl 


A AO 1 /: / 1 O A 

U.U216 (1 j) 


A A 1 OA / 1 O A 
U.U1 /y (13) 


A A1 Af\ /10A 

U.U14U (13) 


A AAA A / 1 1 A 
— U.UUU4 (11) 


A AAA 1 / 1 1 A 
— U.UUU 1 (11) 


-0.0041 


(11) 


/~1C 1 

CM 


A A/1 O /OA 

u.u4y (z) 


A AO 1 /OA 

U.U31 (2) 


A AOO /OA 

U.U2y (2) 


A A1 £A /1 OA 

U.U16U (lo) 


A AAO/1 /1 OA 

— U.UU54 (lo) 


-0.0084 


(17) 


/^co 
CD2 


A HT7^ /1 OA 

U.Uz /6 (1 /) 


A AOOO /1 OA 

u.u2 /o (iy) 


A AOOO /1 OA 

u.u2oo (iy) 


A AAO C /1 CA 

U.UU3D (ID) 


A AAAO /1 CA 

— V.UVbZ (ID) 


-0.0099 


(15) 


Cd3 


A A A 1 /OA 

U.U41 (2) 


A AOA /OA 

U.U3U (2) 


A A A O /OA 

U.U42 (2) 


A A 1 O A / 1 OA 

u.ui3y (i /) 


A AAO O / 1 OA 

— U.UU28 (18) 


-0.0109 


(18) 


Cd4 


A A A A /OA 

u.u4y (z) 


A A A O /OA 

U.U42 (2) 


A A A C /OA 
U.U4D (3) 


A A 1 1 O / 1 AA 

u.uii3 (iy) 


A A 1 A /OA 
U.U1U (2) 


-0.021 (2) 


/~i c c 
CDD 


A A/10 /OA 

U.U43 (2) 


A A/1 A /OA 

U.U4U (2) 


A AO O /OA 

U.U2o (2) 


A AA 1 1 /1 OA 

— U.UU11 (lo) 


A AA/1 /I /I OA 

U.UU44 (1 /) 


-0.0139 


(17) 


CD6 


A AO CO /1 OA 

u.ujDz (iy) 


A AOCO /1 OA 

U.U2Dy (lo) 


A AO /I O /1 OA 

U.U240 (iy) 


A AAAC /1 CA 
U.UUUD (ID) 


A AAAO /1 CA 

u.uuuy (id) 


-0.0080 


(15) 


CD / 


A AOOO / 1 /CA 

U.Uzio (16) 


A AO O A / 1 OA 

U.U23U (1 /) 


A AO OO / 1 OA 

U.U2 15 (lo) 


A AAAC / 1 A A 
U.UUUD (14) 


A AAAO / 1 A A 

— U.UUUo (14) 


-0.0112 


(15) 


pro 
CDC 


A AO £0 / 1 /:A 

U.U262 (16) 


A AO AO / 1 OA 

UVIUZ (1 /) 


A A 1 O/C / 1 OA 

U.Uloo (1 /) 


A AAC £. / 1 A A 
U.UUD6 (14) 


A AAO A / 1 O A 

—U.Uui^ (13) 


-0.0038 


(13) 


r^co 
CDy 


AA10*1 /1 CA 

U.U1 11 (ID) 


A AO 11 /1 OA 

U.U21 1 (1 /) 


A A 1 /1 /;a 
U.U166 (16) 


A AAO 1 /1 OA 

—U.vVZl (13) 


A AA 1 C /1 OA 

U.UU1D (13) 


-0.0056 


(13) 


C6U 


A AOOO /1 /;a 
U.UZZo (16) 


A AOOO /1 OA 

y).\)li5 (1 /) 


A A1 OO /I OA 

U.Uloo (1 /) 


A AAOO /1 OA 
U.UU20 (13) 


A AA/1 0 /1 OA 

— U.UU43 (13) 


-0.0013 


(14) 


Col 


A AO/1A / 1 /:A 

U.UZ4y (16) 


A AO O 1 / 1 AA 

U.U321 (iy) 


AA1CO /1£A 
U.U1D3 (16) 


A AAA/1 / 1 C A 
U.UUU4 (ID) 


A A A 10 / 1 A A 
— U.UU1 / (14) 


-0.0025 


(14) 


C62 


A AOO 1 /1 /:a 

U.U231 (16) 


AAOO/1 /10A 

U.U2 /4 (lo) 


A A 1 OO / 1 OA 

U.Uloz (1 /) 


A AAO C /1 A A 

-U.UU26 (14) 


A AAA 1 / 1 O A 
— U.UUU 1 (13) 


-0.0078 


(14) 


C63 


A A 1 O 1 /1/1A 

U.U1 /I (14) 


A AOAO 1 1 £\ 

U.vIvJi (16) 


A A 1 /TO / 1 ZCA 
U.U16/ (16) 


A AAO C / 1 O A 
— U.UU3D (13) 


A AAA/: / 1 O A 
U.UUU6 (12) 


-0.0063 


(13) 


C64 


0.0319 (17) 


0.0218 (17) 


0.0151 (16) 


0.0007 (14) 


0.0007 (14) 


-0.0073 


(13) 


C65 


0.0281 (18) 


0.0248 (19) 


0.039 (2) 


0.0023 (15) 


-0.0006 (16) 


-0.0104 


(16) 


C66 


0.071 (3) 


0.031 (2) 


0.041 (3) 


0.017 (2) 


0.007 (2) 


-0.0037 


(19) 


C67 


0.159(6) 


0.047 (3) 


0.064 (4) 


0.048 (4) 


0.035 (4) 


0.013 (3) 




C68 


0.167 (6) 


0.036 (3) 


0.093 (5) 


0.048 (3) 


0.044 (4) 


-0.004 (3) 
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C69 0.072 (3) 0.037 (2) 0.070 (3) 

C70 0.0275 (18) 0.030 (2) 0.048 (2) 

C71 0.0324 (19) 0.051 (2) 0.037 (2) 



0.009 (2) 0.024 (3) -0.022 (2) 

0.0031 (15) -0.0002 (17) -0.0211 (18) 

0.0130(18) -0.0060(17) -0.027(2) 



Geometric parameters (A, ") 



Dyl— 01 


2.435 (2) 


05— H52 


0.73 (3) 


Dyl— 05 


2.327 (2) 


06— H61 


0.71 (3) 


Dyl— 06 


2.320 (2) 


06— H62 


0.86(3) 


Dyl— 07 


2.410(2) 


N2— 09 


1.212(3) 


Dyl— 08 


2.437 (2) 


N2— 08 


1.267 (3) 


Dyl— O10 


2.443 (2) 


N2— 07 


1.281 (3) 


Dyl— Oil 


2.429 (2) 


N3— 012 


1.221 (3) 


Dyl— 013 


2.460 (2) 


N3— Oil 


1.270 (3) 


Dyl— 014 


2.403 (2) 


N3— O10 


1.271 (3) 


Dyl— N2 


2.846 (3) 


N4— 015 


1.206 (3) 


Dyl— N3 


2.849 (3) 


N4— 013 


1.279 (3) 


Dyl— N4 


2.865 (3) 


N4— 014 


1.285 (3) 


01— CI 


1.220 (3) 


051— C51 


1.199 (4) 


02— C7 


1.363 (3) 


052— C57 


1.368 (4) 


02— C8 


1.428 (3) 


052— C58 


1.426 (3) 


03— CI 5 


1.366 (3) 


053— C65 


1.358 (4) 


03— C14 


1.426 (3) 


053— C64 


1.420 (3) 


04— C21 


1.216(4) 


054— C71 


1.217(4) 


Nl— C9 


1.347 (4) 


N51— C59 


1.344 (4) 


Nl— C13 


1.353 (4) 


N51— C63 


1.346 (4) 


CI— C2 


1.450(4) 


C51— C52 


1.475 (5) 


CI— HI A 


0.9500 


C51— H51A 


0.9500 


C2— C3 


1.398 (4) 


C52— C57 


1.394 (4) 


C2— C7 


1.402 (4) 


C52— C53 


1.395 (5) 


C3— C4 


1.377 (4) 


C53— C54 


1.386 (5) 


C3— H3A 


0.9500 


C53— H53A 


0.9500 


C4— C5 


1.384 (4) 


C54— C55 


1.373 (5) 


C4— H4A 


0.9500 


C54— H54A 


0.9500 


C5— C6 


1.385 (4) 


C55— C56 


1.388 (5) 


C5— H5A 


0.9500 


C55— H55A 


0.9500 


C6— C7 


1.385 (4) 


C56— C57 


1.382 (5) 


C6— H6A 


0.9500 


C56— H56A 


0.9500 


C8— C9 


1.507 (4) 


C58— C59 


1.505 (4) 


C8— H8A 


0.9900 


C58— H58A 


0.9900 


C8— H8B 


0.9900 


C58— H58B 


0.9900 


C9— CIO 


1.379 (4) 


C59— C60 


1.385 (4) 


CIO— Cll 


1.380 (4) 


C60— C61 


1.377 (4) 


CIO— H10A 


0.9500 


C60— H60A 


0.9500 


Cll— C12 


1.378 (4) 


C61— C62 


1.378 (4) 


Cll— H11A 


0.9500 


C61— H61A 


0.9500 


C12— C13 


1.379 (4) 


C62— C63 


1.385 (4) 


C12— H12A 


0.9500 


C62— H62A 


0.9500 


C13— C14 


1.503 (4) 


C63— C64 


1.497 (4) 


C14— H14A 


0.9900 


C64— H64A 


0.9900 
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t~*\ A TT 1 /I Ti 

C14 — H14B 


0.9900 


L64 — H64B 


A AAAA 

o.yyuu 


C15 — C16 


1 1 C\{\ { A \ 

1.390 (4) 


C65 — C66 


1.366 (5) 


pi f PI r\ 

C15 — C20 


1 a m / a \ 

1.403 (4) 


C65 — C70 


1 A 1 A /r\ 

1.419 (5) 


pi/" /-i i n 

Clo — C17 


1.389 (4) 


Coo — C67 


1 ooc / c\ 

1.385 (6) 


C • 1 / TT1ZTA 

Clo — HloA 


A ACAA 

0.9500 


Coo — HooA 


A ACAA 

0.9500 


C17 — C18 


1 1 "7 A /r\ 

1.379 (5) 


C67 — C68 


1 1 OA / "7 \ 

1.380 (7) 


C17 — H17A 


A A C A A 

0.9500 


C67 — H67A 


A ACAA 

0.9500 


p 1 o /" ^ 1 r\ 

C18 — C19 


1 1 OA /r\ 

1.380 (5) 


C68 — C69 


1.366 (7) 


Cl8— H18A 


0.9500 


C68— H68A 


0.9500 


CI 9— C20 


1.394 (4) 


C69— C70 


1.377 (5) 


PIA TT1A A 

C19 — H19A 


A ACAA 

0.9500 


C69 — H69A 


A ACAA 

0.9500 


PTH P 1 -"> 1 

C20 — Cz 1 


1 /ICO 

1.458 (4) 


C70 — C71 


1 A C 1 /C\ 

1.451 (5) 


CZ1 — riZlA 


0.9j00 


/' , "7 1 T_J"7 I A 

C / 1 — rl / 1 A 


0.9j00 


05 — H51 


A H £L ( A \ 

0.76 (4) 






Uo — Dyl — U5 


OO CC ZO\ 

/S.55 (S) 


C 1 / — C 1 o — C 1 j 


llo. / (3J 


UO — Dy 1 — U14 


70 no /o\ 

/y.U3 (o ) 


1 / — U 1 0 — rl 1 OA 


1 on £ 
1ZU.0 


U5 — Dyl — U14 


HCi OO zO\ 

/y.s2 (o) 


PIC P 1 /- TJ1/TA 

C 1 j — C 1 o — ti 1 OA 


1 oa ^; 
lzO.o 


06 — Dyl — 07 


n; A /I ZO\ 

125.04 (7) 


p 1 O P1T P1/T 

C 1 8 — C 1 7 — C 1 6 


111 A \ 

121.4 (3) 


A c T\, T ^ ao 
U5 — Dyl — U 1 


O i a/: /o\ 

ol.yo (S) 


CIS — CI / — HI / A 


110 1 

1 19. J 


a 1 a t\, , 1 ao 

U14 — Uyl — U/ 


1 i f o i fn\ 

145. ol (/) 


AU AH unA 

Clo — CI / — HI / A 


iim 
119.3 


a*: r^\. .1 r\i i 

(Jo — Dyl — Oil 


on f\A ZO\ 

89.94 (7) 


r^io aio pin 

Cl7 — C18 — C19 


1 1 A A /O \ 

119.4 (3) 


05 — Dyl — Oil 


149.62 (8) 


P 1 1 P 1 O T T 1 O A 

C17 — C18 — H18A 


120.3 


r\ \ A T\, .1 /All 

U14 — Dyl — Ul 1 


lZJ.Ol (/) 


A1(1 Ai o T_T10A 

c i y — C 1 o — H 1 o A 


1 OA 1 

lzO.3 


U / — Dyl — Oil 


01.9/ (/) 


A 1 O A 1 A AO A 

C 1 o — C 1 9 — C20 


1 O 1 1 

121.1 (3) 


Uo — Dyl — Ul 


1 A C 1 A ZO\ 

14j.zU (o) 


A 1 O nil T 1 1 A A 

CIS — C19 — H19A 


1 1 A /I 

1 19.4 


p, r t~\. ,i p, i 

05 — Dyl — Ol 


an ^ /i /o\ 

77.24 (8) 


AOA /"MA TT1AA 

C20 — C 1 9 — H 1 9A 


1 1 A /I 

119.4 


U14 — Dyl — Ul 


/z.40 (/) 


A1H AOA AK 

C 1 9 — C2U — C 1 5 


1 1 o c /o \ 

118.5 (3) 


u / — Dyl Ul 


/"t^ 

/j.jU y i) 


A1Q AOA AO i 

ciy — c/u — czi 


1 OA o /o\ 
1ZU.S (^J J 


Ul l — Dyl — Ul 


i '->'-> or /T\ 

lzz.o5 (/) 


Alf AOA AH 

C 1 5 — CzU — Cz 1 


1 OA & 

lz0.6 (j ) 


Uo — Dyl — Uo 


T~) A~) SH\ 

IZA5 {/) 


A./I AOI AOA 

04 — C21 — C20 


1 O C O /1\ 

125. J (j) 


p, c r\, T i r\Q 

Uj — Dyl — Uo 


HA C\A tQ\ 

/4.U4 (o ) 


C\A AO 1 T-TO 1 A 

U4 — Cz 1 — Hz 1 A 


I 1 O /I 

I I /.4 


U14 — Dyl — Uo 


AAA {H\ 

144.30 \ 1 ) 


AOA AO 1 UO 1 A 

CZU CZI HZ1A 


1 1 /.4 


U7 — Dyl — U8 


52.83 (7) 


T~W ,1 AC TTC1 

Dy 1 — U5 — H5 1 


1 OA /O \ 

129 (3) 


Ul 1 — Uyl — Us 


HZ "7A (H\ 
13. /0 ( /) 


p\,,1 AC XJCO 

Uyl — U5 — H3Z 


118 (3) 


ai T"\wi ao 
Ul — Dyl — Uo 


lzi.lo (/) 


UC 1 AC TUCO 

H5 1 — U5 — H5z 


1 1 / A\ 

113 (4) 


Uo — Uyl — U1U 


n/: (if /-7\ 

i jo.yj (/) 


P\, ,1 A/T TT£ 1 

Uy 1 — Uo — Ho 1 


121 (3) 


U5 — Uyl — U1U 


1/1/1 A O /OA 

144. 4y (oj 


Uy 1 — Uo — Hoz 


1 O 1 /OA 

Izl (Z) 


U14 — Uyl — U1U 


1 A/l 1A 
104. JO {/) 


Hol — Uo — Hoz 


1 1 A I A\ 
110 (4J 


U / — Uyl — U1U 


-7C /lO 

/J. 4/ {/) 


AO MO AiO 

uy — JNz — Uo 


1 OO O 


Ul 1 — Uyl — U1U 


CO oo /o\ 

52. 11 (/) 


AA ~\TO AO 

uy — JNZ — U/ 


1 O 1 C Al\ 

121.5 (3) 


a 1 ta. ,1 aia 

Ul — Uyl — U1U 


OA PC ZO\ 

/0.85 ( /) 


AO XTO AO 

U8 — JNz — U/ 


1 1 f / /OA 

115.6 (2) 


AO T~W r 1 A1(1 

Uo — Uyl — U10 


111 AO {H\ 
111.08 (/) 


AA XTO TA,.1 

Uy — JNz — Uyl 


1 OO £ /o\ 

1 /2.6 (2) 


a/; t\, , 1 ai i 

Uo — Uyl — Ul J 


If A/1 ZO\ 

/5.U4 (/) 


AO ~\TO T"\, .1 

US — JNz — Uyl 


CO CO /1 A\ 

5S.53 (14) 


05— Dyl— 013 


128.94 (8) 


07— N2— Dyl 


57.34 (14) 


014— Dyl— 013 


52.83 (7) 


012— N3— Oil 


122.2 (3) 


07— Dyl— 013 


148.23 (7) 


012— N3— OlO 


121.0 (3) 


Oil— Dyl— 013 


73.02 (7) 


Oil— N3— OlO 


116.7(2) 


Ol— Dyl— 013 


101.80 (7) 


012— N3— Dyl 


179.5 (2) 
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/ A <*> p\, , 1 A 1 O 

Uo — Dyl — U13 


1 1 A OO /OA 

134. zV ( /J 


U 1 0 — Dy 1 — U 1 3 


HI. OO 


A/: T\-.t'\ xto 

Uo — Dyi — JNz 


no A H /OA 

Vo.4 / (o) 


AC. FYw1 xto 
U:> — Dyl — JNZ 


if n-i /o\ 

/j.U3 (oj 


A 1 /| T-v T , i XT') 

U14 — Dyl — JNz 


1 j4. /U ( /) 


U / — Dyl — JNz 


O^ CO /T\ 

Z0.3^ (/) 


Ai 1 rv, , i XTO 

Ul 1 — Dyl — JNz 


70 AO /"7\ 


r\ 1 7 1 XTO 

Ul — Dyl — JNz 


no OO (1\ 


AO TA. ,1 XTO 

Uo — Dyl — JNz 


n /"7\ 
zo.3z ( /J 


A 1 /\ t-\. .1 XTO 

U 1 0 — Dy 1 — JN z 


O/l AO /'OA 

V4.0V (o ) 


ni i T"\. . i xto 
U13 — Dyl — JNz 


IjI.zj {/) 


r\£. FYwl XT'! 

Uo — Dyl — JN3 


in oa /o\ 
1 13. Vo (oj 


r\ Z j 1 XT1 
Uj — Dyl — IN j 


1 A ^ 

1jV.4j {o) 


A 1 A T\, , 1 XT'} 

U14 — Dyl — JN3 


11 /.JO (/) 


A "7 fa, , | XT1 

U / — Dyl — JN 3 


*7T CO /T\ 

/ /.3U (/) 


A 1 1 r-\_ ,i XT1 

Ul 1 — Dyl — JN3 


OA 1/1 /'TA 

Z0.34 ( /) 


a i t~"\, , i XT'J 
Ul — Dyl — JN j 


OA 01 (H\ 


r\ 0 7 1 XT "2 

Uo — Dyl — JN j 


HI /TT SH\ 

93. o/ (/) 


A 1 n T\, T 1 XT1 

U10 — Dyl — IN 3 


OA TO SH\ 

Z0.35 (/) 


HI 1 T"\. . 1 XT^ 

Ul J — Dyl — JN3 


71.37 (7) 


XTO FVw1 XT "2 

INZ — Dyl — IN .5 


OA AA /OA 
OO.OO (O J 


o.a r\i f i xt a 
Uo — Dyl — JN4 


•7/1 o"7 (n\ 
/4.0 / ( /) 


Uj — Dyl — JN4 


1 o/i in /oa 
104.39 (o ) 


r\ 1 A W\i r 1 XT A 

U14 — Dyl — JN4 


OA /10 ZO"\ 

Z0.4Z ( /J 


U / — Dyl — JN4 


1 AA 1 A ZO"\ 


ai 1 r^. , i xt a 
Ul 1 — Dyl — JN4 


yy.44 ( /) 


f\ 1 FA, , 1 XT A 

Ul — Dyl — JN4 


on Trt /T\ 

o /.39 (/) 


AO T"\t7 1 XT A 

Uo — Dyl — JN4 


1 A A OO 


A 1 r\ T\, .1 XT /I 

U10 — Dyl — JN4 


on cc /oa 
oV.jj ( /) 


U13 — Dyl — JN4 


zo.4z (7) 


XT1 T~"\, , l XT A 

JNz — Dyl — JN4 


173.22 (7) 


XT') T~-\_ , 1 XT A 

JN3 — Dyl — JN4 


n/i on /"7\ 

94.89 (7) 


a 1 /"\ 1 n. i 

CI — Ul — Dyl 


125.07 (19) 


C7 — 02 — C8 


119.3 (2) 


C15 — 03 — C14 


lion /oa 

118.7 (2) 


C9 — N 1 — C13 


117.5 (2) 


Ul — CI — Cz 


125.1 (3) 


A 1 z' 1 1 TT 1 A 

Ul — CI — H1A 


1 1 H A 

117.4 


C2 — CI — Hi A 


117.4 


t~*~t r^^\ t~*H 

C3 — C2 — C7 


119.0 (3) 


AO A -> /"" 1 

C3 — Cz — C 1 


121.7 (3) 


C7 — C2 — CI 


119.3 (3) 


A /I /~i -) A 1 

C4 — C3 — C2 


120.7 (3) 


C4 — C3 — Hi A 


linn 
119. / 


C2— C3— H3A 


119.7 


C3— C4— C5 


119.3 (3) 


C3— C4— H4A 


120.3 


C5— C4— H4A 


120.3 


C4— C5— C6 


121.5 (3) 



Ail XT1 1^\t7 1 

Ul 1 — JN3 — Dyl 


c o n a /i a A 
JO.U4 (14J 


U 1 U — JN 3 — Dy 1 


C o rr { \ A\ 

jo. oo (14) 


Aic XT A 01 1 

U 1 j — JN4 — U 1 3 


1 OO O /1A 

izz.y (3j 


r\ \ c XT A C\ 1 A 

Ul j — JN4 — U14 


1 OO 1 /1A 

Izz.l (3 ) 


ni 1 XT A /A 1 1 
U 1 j — IN 4 — U 1 4 


i i c i /oa 
1 1 J . 1 \L) 


A1 f XT /I T"\t r1 

U 1 J — JN 4 — Dy 1 


1 OA O /OA 

l /o.y (Z) 


A | i XT A 1~Y<7 1 

U 1 3 — JN 4 — Dy 1 


co oc /11A 

jo.oj (13) 


/~\ i A XT A T\irA 

U14 — JN4 — Dyl 


cz" on /1 1A 

jo.zy (13) 


xto oo 

IN z — u / — Dy 1 


OA OO / 1 OA 
Vo.U / (1 /) 


XTO /AO r-v . i 

Nz — Uo — Dyl 


n C 1 C / 1 TA 

95.15 (17) 


XT') A 1 A T~\ . | 

N3 — OlO — Oyl 


C\A f\C / 1 "7\ 

94.95 (17) 


XT') /"~\ 1 i T~\. , 1 

N3 — Ull — Dyl 


nc ^1 / 1 zta 

95.62 (16) 


XT A An r-\, , 1 

N 4 — U 1 3 — Dy 1 


94. /3 (16) 


XT A /"\ 1 yl r\ 1 

N4 — Ol4 — Dyl 


r\T i o / 1 /'X 

97.28 (16) 


C57 — 052 — C58 


119.3 (2) 


C65 — 053 — C64 


1 in n /i \ 

120.0 (3) 


pen XTC 1 >i "> 

C59 — N51 — C63 


1 1 O C /1\ 

118.5 (2) 


AC! nfi /iCI 

05 1 — C5 1 — C52 


124.7 (3) 


AC 1 AC1 TTC 1 A 

051 — C51 — H51A 


117.7 


C ' C "\ Af 1 TTC1 A 

C52 — C5 1 — H5 1 A 


1 1 T T 

117.7 


C57 — C5z — C53 


1 1 O /I /T \ 

118.4 (3) 


AC7 ACO AC 1 

C57 — C5z — C5 1 


122.1 (3) 


AO ACO AC1 

C53 — C52 — C51 


119.5 (3) 


AC/1 AO PCi 

C54 — C53 — C52 


111 A /T A 

121.0 (3) 


C54 — C53 — H53A 


119.5 


AO AO TTO A 

C52 — C53 — H53A 


119.5 


ACC r A AO 

C55 — C54 — C53 


1 1 A A \ 

119.2 (3) 


ACC A C /I TTC/I A 

C55 — C54 — H54A 


1 in /i 

lz0.4 


AO A C /I TTC/I A 

C53 — C54 — H54A 


1 in a 

lz0.4 


A C /I ACC AC/" 

C54 — C55 — C56 


111 i /*) \ 
121.2 (3) 


AC/1 ACC TTCCA 

C54 — C55 — H55A 


119.4 


C56 — C55 — H55A 


119.4 


/^ci r~"c/r /^CC 

C5 / — C5o — C55 


119.1 (3) 


ACT AC/" TTf /" a 

C57 — C56 — H56A 


120.4 


ACC AC/" TTC/" A 

C55 — C56 — H56A 


120.4 


AO ACT AC/T 

052 — C57 — C56 


1 1 -> f /O \ 

123.6 (3) 


AO ACT PCI 

052 — C57 — C52 


1 1 C C /I \ 

115.5 (3) 


AC/" ACT AO 

C56 — C57 — C52 


111 n /i \ 

121.0 (3) 


AiO ACO ACn 

052 — C58 — C59 


1 AH 1 /I \ 

107.3 (2) 


ACO ACO TTCO A 

U52 — C58 — H5oA 


110.3 


ACA ACO TTCO A 

C59 — C58 — H58A 


no. 3 


AC1 ACO TTf OF! 
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/ \ r <~\ a C O A C A XTC 1 

052 — 058 — 059 — N5 1 


1 T O 1 Z') \ 

-178.2 (2) 


/"XT TX..1 XT') Al A 

07 — Dyl — JN3 — OlO 


O /I / 1 1\ 

-82.34 (17) 


AO ACQ pen f ' C (\ 

052 — 058 — 059 — 060 


O T //l\ 

2.7 (4) 


Oil — Dyl — JN3 — OIU 


nn c /o \ 

-179.5 (3) 


N51 — 059 — 060 — 061 


A /I /C\ 

-0.4 (5) 


(Jl — Dyl — JN 3 — U10 


—0.91 (1 /) 


AC O ACA a/;a A/^1 

Cj8 — C59 — OoU — C61 


1 TO 1 (1\ 

1 /8. / (3) 


/"X O t-\ -i XT") /"vl ri 

Oo — Dyl — N3 — OlO 


1 A/" 

-132.96 (16) 


A C A A /"A A /" 1 A AO 

059 — 060 — 061 — 062 


A C /C\ 

-0.5 (5) 


Al o TX. .1 XT") Al A 

013 — Dyl — JN3 — OlO 


A 1 If /I H\ 

91.25 (17) 


C • / l\ A /_ 1 A /_ "> A/"") 

060 — 061 — 062 — 063 


1.2 (4) 


XT') FX, , 1 XT') Al A 

JNz — Dyl — JN3 — U10 


1 A"T CO i 1 q\ 

-107.58 (17) 


ACA XTC 1 A/^O A^O 

059 — N51 — 063 — 062 


A A ( A\ 

0.0 (4) 


XT A TX..1 XT') Al A 

JN4 — Dyl — JN3 — U10 


TA A /I / 1 "7\ 

79.04 (17) 


ACA XTC 1 A /: ") < /_ /I 

059 — N51 — 063 — 064 


1 TO 1 /") \ 

178.1 (3) 


A TX..1 XT/1 /~\ 1 ") 

U6 — Dy 1 — JN 4 — U 1 3 


-86.75 (16) 


A /: I A /. "> A /_ ") XTC 1 

Col — Loz — C63 — N51 


A A /C\ 

-0.9 (5) 


AC TX, , 1 XT/1 f~\ 1 O 

05 — Dy 1 — JN 4 — 0 1 3 


1 A ") A / 1 ^\ 

-160.39 (16) 


a /: 1 A /_ "> A /_ ") / ' /-_ ,1 

061 — 062 — 063 — 064 


1 TO O /") \ 

-178.8 (3) 


014 — Dyl — JN4 — 013 


177.5 (3) 


A/^C ACO A^/l A/TO 

065 — 053 — 064 — 063 


1 O 1 o /o \ 

171.2 (3) 


07 — Dy 1 — JN 4 — 0 1 3 


A") 1 /")\ 

93.1 (3) 


XTC 1 A/^O A/^/1 ACO 

JN51 — 063 — 064 — 053 


1 £LO 1 /") \ 

168.3 (3) 


Ull — Dyl — JN4 — U13 


U.ol (1 /) 


A/TO A/CO A/I/1 ACO 

Coz — L63 — Oo4 — Uj3 


1 1 T //IX 

-13.7 (4) 


Ol — Dyl — JN4 — 013 


1 O O A A / 1 

123.49 (16) 


AZ:yl ACO A£f A/:^ 

064 — 053 — 065 — 066 


A 1 /C\ 

4.7 (5) 


Us — Dyl — JN4 — U13 


TO £ /OA 

— / /.o (z) 


AZC/1 ACO A/CC AOA 

Co4 — Uj3 — L6j — O /0 


1 OC A ZO\ 

—1 /5.0 (3) 


OlO— Dyl— N4— 013 


52.64(16) 


053— 065— 066— 067 


179.2 (4) 


N3— Dyl— N4— 013 


26.77 (17) 


C70— C65— 066— 067 


-1.1 (7) 


06— Dyl— N4— 014 


95.80 (17) 


065— C66— 067— 068 


-0.3 (9) 


05— Dyl— N4— 014 


22.16(17) 


066— C67— 068— 069 


2.1(11) 


07— Dyl— N4— 014 


-84.4 (3) 


067— 068— C69— C70 


-2.6 (10) 
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Oll- 


— Dy 1 — JN 4 — 0 1 4 


1 H £. OA { 1 C\ 

-176.84 (15) 


068 — C69 — C70 — 065 


1.2 (7) 


01— 


T"\ 1 XT/1 /"vl /I 

-Dy 1 — N4 — 0 1 4 


-53.96 (16) 


C68 — C69 — C70 — 07 1 


-177.8 (5) 


ns 
yjo — 


Ljy i — i > t — w i h 




OS'? T70 r^o 


1 ly.\j \J) 


010- 


-Dyl— N4— 014 


-124.81 (16) 


C66— C65— C70— C69 


0.7 (5) 


013 


— Dyl— N4— 014 


-177.5 (3) 


053— C65— C70— C71 


-0.7 (5) 


N3- 


-Dyl— N4— 014 


-150.68 (16) 


C66— C65— C70— C71 


179.6(4) 


09- 


-N2— 07— Dyl 


-171.4 (3) 


C69—C70—C7 1—054 


-5.8 (6) 


08- 


-N2— 07— Dyl 


6.0 (3) 


C65—C70—C7 1—054 


175.3 (3) 



Hydrogen-bond geometry (A, °) 



D—U-A 




D — H 


H-A 


D-A 


D—n-A 


05— H51- 


-Nl' 


0.76 (4) 


1.97 (4) 


2.724 (3) 


173 (4) 


05— H52- 


-012" 


0.73 (3) 


2.19(4) 


2.907 (3) 


168 (4) 


06— H61- 


■■04 m 


0.71 (3) 


2.10(3) 


2.797 (3) 


169(4) 


06— H62- 


-N51 ui 


0.86 (3) 


1.86 (4) 


2.712(3) 


177 (3) 



Symmetry codes: (i) -x, -y+l, -z; (ii) x— 1, j?, z; (iii) x,y-l, z. 
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